Our study purpose was to investigate the evolution of Babesia spp isolated from tissues of ticks that were found on 150 cows in Al-Diwaniyah province, Iraq. To fulfill the required purpose, sampling of 10 ticks was performed from each infested cow. These obtained ticks were morphologically recognized first, and then they were introduced to Lab investigation that was started with crushing the tick tissues to extract the genomic DNA of the Babesia spp. The DNA was then applied to polymerase chain reaction (PCR) method to recognize the amplification of the region that is related to the 18S rRNA gene. The resulted-amplified products were sequenced for the purpose of confirming and doing the phylogenetic analyses. Here, our study has demonstrated 2 different species according to the results of the sequencing and the phylogenetic analyses of the tested Babesisa species. These 2 species are SP1 and SP2. When the phylogenetic tree was built up, the results showed that SP1 and SP2 are closely related to Babesia bovis (HQ264126.1), an isolate from Texas, USA. Our study indicates interesting and valued data that could be used to study various aspects of the tick, Babesia species, and their control in Al-Diwaniyah City, Iraq.
Introduction
The diseases that are caused by protozoa in animals induce major crises of economic and health losses around the world (1). Babesia-species members are globally recognized for their huge damages that they cause to the world industries of herds (2) . Babesiosis is a tick-borne disease that generates a blood-based disease in different animals such as cows (3) . Different genera and species of ticks such as Hyalomma and Rhipicephalus are well-known for their enhancement to transmit Babesia species to different animals (4). This microorganism has a lifestyle of asexual proliferation in animal hosts and a sexual-based life-style in ticks (5) . A regular, but not too much trustworthy, diagnostic tool is the microscopic diagnosis of Babesia spp that has been used for decades till now to perform the diagnosis of this protozoan. However; relying on a high-error tool may lead to obtain false-negative results especially when having low numbers of parasites in blood samples of the tested animals that could be happened in subclinical and carrier cases. Microscopic diagnosis, sometimes, misses the capabilities to recognize between species level leaving the door open for indefinite diagnosis (6) . For better diagnosis and identification of Babesia spp, molecular-based techniques such as PCR and sequencing of a specific-piece of sequence of a specific gene such as 18S rRNA gene are needed to promote the processes of correct characterization, identification, and diagnosis of Babesia species that affect animals. These techniques are specially required when having low numbers of parasites in blood specimens of the studied animals (7). True insight information about the presence of certain species of Babesia in a given area of the world is generated via the use of molecular-based procedures such as sequencing and phylogenetic analyses (8) . PCR and partial-18S-rRNA-gene sequencing were recruited to molecularly analyze Babesia spp isolated from ticks that affected cows in Al-Diwaniyah province, Iraq.
Material and methods

Sampling and DNA extraction
Our study purpose was to investigate the evolution of Babesia spp in tissues of ticks that were found on 150 out of 200 examined cows in Al-Diwaniyah province, Iraq. To fulfill the required purpose, sampling of 10 ticks was performed from each infested cow. These obtained ticks were morphologically recognized first according to (9) in the Iraqi Natural History Museum, and then they were introduced to lab investigation that was started with crushing 150 ticks to extract the genomic DNA of the Babesia spp. Extraction of the DNA was performed via the employment of gSYAN DNA mini extraction kit (Geneaid, USA), a tissue protocol. To prepare the tick tissues for the extraction process, an amount of 200 mg of tick tissues was added in a 1.5-ml tube, and an amount of 200µl of GST puffer was inserted into the tube. Then, crushing and homogenization steps were performed utilizing a micropestle. A NanoDrop was recruited to measure the DNA quality and quantity.
Polymerase chain reaction and gel electrophoresis
For the preparation of the mastermix, AccuPower PCR PreMix Kit was employed using DNA 5 µl, 10 pmol at 1.5 µl of FP: GGGACGCCTCGTTACTTTGA and 10 pmol at 1.5 µl of RP: TCCACCAACTAAGAACGGCC, 12 µl H 2 O for molecular biology. The kit protocol was used to finish the preparation process. NCBI website and primer 3 plus (Macrogen Company, Korea) were utilized to pick up the right primers. The PCR product at 551 bp of the 18S rRNA gene was targeted by the PCR amplification step. The conditions of the reactions were as follows: 1-cycle-94 C5min of initial denaturation, 35 cycles of 94 C-30 sec denaturation, 58 C-30 sec annealing, and 72 C-1 min extension, and 1-cycle-72 C-5 min of final extension. Bands of the PCR products were transferred for separation purposes using electrophoresis via the use of 1.5% agarose gel at 100 volt and 80 amp for duration of 1hour. A UV imager was employed to visualize these product bands.
18s rRNA gene partial sequencing
Five-positive products at 551 bp regarding the 18S rRNA gene were sequenced. The sequences were NCBIbased processed to identify our obtained isolates using known world species. The phylogenetic tree was built up employing MEGA 6.0 software according to the basis of evolutionary distances via Maximum Composite Likelihood Method (10, 11) .
Results
The resulted-amplified products were sequenced for the purpose of confirming and doing the phylogenetic analyses. Here, our study has demonstrated 2 different species according to the results of the sequencing and the phylogenetic analyses of the tested Babesisa species. These 2 species are SP1 (MH109518.1) and SP2 (MH109519.1). When the phylogenetic tree was built up, the results showed that SP1 and SP2 are closely related to Babesia bovis (HQ264126.1), an isolate from Texas, USA, Figure 1 . Our study indicates interesting and valued data that could be used to study various aspects of the tick, Babesia species, and their control in Al-Diwaniyah province, Iraq. 
Discussion
The diseases that are caused by Babesia spp are diseases for global importance due to their effects on the economy and health system regarding food animals in the countries that these diseases are considered part of their listed tickborne diseases (12) . The current study has utilized the 18S-rRNA-gene-based sequencing to molecularly investigate the reality of species known to cause diseases in cows in Al-Diwaniyah City, Iraq. This sequencing has generated appealing findings regarding 2 isolated species of Babesia spp that were stand together in a very close neighboring to an isolate, Babesia bovis (HQ264126.1), from Texas, USA. The HQ264126.1 was identified using the partial sequencing of 18S rRNA gene of Babesia bovis from ticks infested white-tailed deer (13) . This indicates that our species and the Texas one might have descended from one ancestor, and there are factors that play roles in spreading this ancestor around the world such as moving of animals and people and importation/exportation processes. This could also indicate that these isolates might have descended from a specific species related to different parts of the world other than USA or Iraq. The present-study findings agree with (14, 15) that identified Babesia spp via the use of molecular-based tools to diagnose and characterize the microorganism in the tested animals. Our study indicates interesting and valued data that could be used to study various aspects of the tick, Babesia species, and their control in Al-Diwaniyah City, Iraq. The big effect of ticks in transmitting Babesia species between cows is also unveiled by the information provided by the current study results. The accurate control of the diseases that are caused by Babesia spp needs to take in consideration important factors such as cost, validity, and the urgency in taking actions when an outbreak occurs. To fulfill these three factors, insight learning of the life of the protozoa in the city should be followed using various molecular methods.
